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Starting from general properties of a spin-2 field, we construct helicity wave functions in the framework of the Weyl -van der Waerden spinor formalism. We discuss here the cases of massless and massive spin-2 particles.
A very eKcient technique for evaluating multiparticle amplitudes is achieved by means of the helicity method.
It turns out to be much more simple to calculate helicity matrix elements rather than evaluating the unpolarized amplitudes by summing the squared invariant amplitude over all possible spin states [1] .
This method was improved [2, 3] with the use of the Weyl -van der Waerden SL(2,C) spinors conjointly with the spinor calculus [4] . This way of dealing with helicity amplitudes is capable of eliminating the lengthy p -matrices algebra by unifying the descriptions of Dirac spinors and Minkowski four-vectors. With this treatment it was feasible to obtain exact expressions for amplitudes containing a large number of external legs [5] .
In the present work, we apply the Weyl -van der Waerden spinor method to spin-2 bosons. Making use of general properties of spin-2 helicity states, we construct helicity wave functions in spinorial form for massless and massive particles. Our results have a smooth interface to the method of Weyl -van der Waerden spinors applied for spin--' and spin-1 particles [3] and also for spin-- 2 2 fermions 6].
A spin-2 field is described by a symmetric tensor 4"" which satisfies the Klein-Gordon equation. The tensor C'"" is traceless (4""=0) and has null four-divergence (B&4"" = 0). . . (6) [
In order to apply the Weyl -van der Waerden method to spin-2 particles, we briefly summarize some results on spinor formalism. We use the conventions of Wess and Bagger [7] , with diag(g"") = (1, - 
We start by analyzing massless spin-2 particles. In this case, we require the invariance under the gauge transformation where 6"'(p, A) is the polarization tensor corresponding to states of definite helicities (A) which should satisfy 8""(p, A) = 8'"(p, A),
where A" are four arbitrary functions. This gauge transformation is able to decouple the vector and scalar parts of the tensor field [8] . We end up with only two physical helicity states, i.e. , A = +2, which satisfy
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Using Eq. (5) for each vectorial index of E"", we can write the helicity tensor as ""(», +2) = (2~"'Eb')( , '~"-"Fd ), and the helicity tensor can be written as
where E, I", G, and H are arbitrary spinors to be determined. Equat, ions (la) -(lc), (2) , and (8) 8""(p, -2) = 2cr"'a"'"e, pbe, pd .
We can verify that 8"'(p, +2) corresponds indeed to a massless spin-2 particle with positive helicity [9] . In order to do this, let us assume that the particle is traveling in the z direction, i.e. , p" = (E, 0, 0, E), where E is its energy. In this case the momentum spinor is
We make use of the fact that, for a massless particle, the spinor P b associated with the particle momentum acquires a simple form. Since p = z (P, P) = 0, P b should be written as the product of two momentum spinors: i.e. , We can see that the sum over the polarizations depends on the gauge spinor r and that only the physical states [11] contribute to Eq. (16).
Let us now treat the case of a massive spin-2 particle. with kl"k"= m2 = 2P4q". In spinorial form, Eq. (18) becomes 
where e (k, A) are the helicity spinors of a massive spin-1 particle of momentum k [6] , i.e. ,
We obtain similar results for the remaining pairs of spinors of Eq. (17). If we take into account the normalization condition Eq. (2), we obtain the normalized helicity wave function for a massive spin-2 particle in the Weyl -van der Waerden notation, up to a phase factor t"'(k, +2) = -o""o-"'" p, qbp, qg, . . 
